Guanosine possesses specific modulatory effects on NMDA receptor-mediated neurotransmission in intact mice.
Guanosine, a purine nucleotide, promotes the reuptake of l-glutamate by astrocytes; astrocytic reuptake of glutamate is a major mechanism of its synaptic inactivation. The current experiments showed that guanosine reduced the ability of MK-801 (dizocilpine), a noncompetitive NMDA receptor "open-channel" blocker, to raise the threshold voltage for electrically-precipitated tonic hindlimb extension in unstressed intact mice. This modulatory effect may be due to guanosine's removal of glutamate from the synaptic cleft, resulting in a reduced proportion of NMDA receptor-associated ion channels in the open configuration. The modulatory effect of guanosine on MK-801's ability to disrupt rotorod performance in unstressed mice or antagonize electrically-precipitated seizures in stressed mice was not seen. The inability to demonstrate modulation in the rotorod paradigm may reflect the sensitivity of this measure of motor incoordination to MK-801's disruptive effects. Whereas failure to see this effect in our incremental electroconvulsive shock paradigm in stressed mice may be due to the fact that stress and guanosine act in the same direction to reduce MK-801's antiseizure efficacy. Given the phencyclidine model of schizophrenia and its pharmacological actions as a noncompetitive NMDA receptor "open-channel" blocker and guanosine's antagonistic effect on MK-801's antiseizure efficacy in unstressed mice, the current data support development of guanine-based purines for the treatment of at least some aspects of schizophrenia.